

DESCRIPTION 



STORAGE BATTERY 



FIELD OF THE INVENTION 



The present invention relates to a storage battery and more particularly a 
storage battery required to simultaneously supply power to plural circuits. 



For example, a lead* acid storage battery for automobile use supplies 
power to a large number of electrical parts and accessories such as a horn, lighting 
lamps, direction or stop indicator lamps, air conditioner, car radio, interior lamps 
and cigarette lighter, as well as to an engine starting circuit. 

FIG, 5 is a perspective viev/ illustrating an appearance of a conveiiLiunal 
lead-acid storage battery 15 for automobile use, in which reference numerals 2 and 
3 respectively represent a lid and a container, both of which are made of resin. 
The lead-acid storage battery 15 includes a pair of terminals comprising a single 
positive terminal 4 and a single negative terminal 5. Power supply cords for the 
engine starting circuit and various electrical parts and accessories are respectively 
connected to these terminals. Alternatively only the cord for the engine starting 
circuit is connected to the terminals, while the cords for various electrical parts 
and accessories are connected to the engine starting circuit, from which power is 
branched off. 

A connection form with all the cords connected to the pair of terminals of 
the storage battery is not desirable in appearance since a large number of cords 
are laid on the top of the storage battery. Another problem associated with this is 
that replacement of the storage battery becomes troublesome because of the need 
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to detach these plural cords. 

A connection form with only the cord for the engine starting circuit 
connected to the pair of terminals of the storage battery necessitates all the 
current to flow through a single cord and accordingly requires a thick cord. 
5 Another problem is that concentration of all the current in a single cord results in 
great power loss during transmission. 

For the connection of a large number of cords or a single, thick cord to the 
pair of terminals, these terminals must be greatly protruded from the top of the 
storage battery, which causes a problem of causing a large dead space above the 
10 storage battery. 

Also, in addition to conventional electrical parts and accessories, a device 
for announcing the life of a storage battery, an automobile antitheft device and the 
like have been developed in these days. These devices also require supply of 
power from the Storage battery and therefore a number of cords to be connecLeu Lu 
15 the terminals of the storage battery is expected to be increased in the future, 
which results in tendency to make those problems even more apparent. 

In order to address those problems, several proposals were made in such 
as Japanese Patent Application Laid-open No, Hei-5'258813, in which a power 
distribution unit made up of the combination of an external power- distribution 
20 block and a connector is mounted to the storage battery is proposed. In Japanese 
Patent Application Laid-open No. 2000-30689, a connection form with the 
terminals of a storage battery connected to electric cords via a coupler is proposed. 

However, these connectional forms are expensive and require a large 
space for the connection of the cords. 
25 In consideration of these problems associated with the conventional arts, 

it is an object of the present invention to provide a storage battery that causes a 
small power loss during transmission and has a desirable appearance. 
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SUMMARY OF THE INVENTION 

A storage battery of the present invention is characterized by that it 
5 includes main positive and negative terminals that are connected to a plate pack, 
and at least one auxiliary terminal that is connected via a connection member to 
at least one of the main positive and negative terminals. 

With the storage battery of the present invention, cords from various 
circuits thus connected to those plural terminals are spaced apart from each other, 
10 so that the cords are prevented from being jammed to the limited terminals. Also, 
attaching and detaching of the cords at the time of replacement of the storage 
battery can be facilitated as compared with a conventional storage battery. 
The connection member is preferably made of lead or lead alloy. 
Japanese Patent Application Laid'cpcn Ncs. Kei"S"1246S8 and 
15 Hei- 10-92412 propose storage batteries designed to be adaptable for both R-type 
and L-type. However, these are designed to be adapted to any one of rightward 
and leftward orientations, and therefore are designed for the purpose different 
from a purpose of the present invention that is to enable simultaneous supply of 
power through plural terminals. 
20 The storage battery of the present invention may further include a 

container for accommodation of the plate pack, and a lid for covering an opening of 
the container, in which at least a portion of the connection member is embedded in 
the inside of the lid or located in a recess on the top of the lid. This arrangement 
is preferable since the connection member is prevented from being protruded from 
25 the top of the storage battery. 

It is preferable to embed the aforesaid at least a portion of the connection 
member, which is located in the recess on the top of the hd, in resin filled and 



-3- 



cured in the recess, since this arrangement is efTective in preventing leakage of 
electrolyte. 

An arrangement with a ring-shaped protrusion provided on the side of the 
at least a portion of the connection member embedded in the inside of the hd or 
5 embedded in the resin filled and cured in the recess is effective in preventing a 
phenomenon, in which electrolyte moves upward through the siurface of the 
connection member. 

Also, the arrangement with the auxiliary terminal located in the recess 
formed on the top of the lid prevents the auxiliary terminal from being protruded 
10 from the top of the storage battery, and therefore is able to prevent a lot of cords 
connected to the auxiliary terminal from being laid on the top of the storage 
battery, thus providing a desirable appearance. 

The connection member is preferably formed monolithical with a bushing 
that is in tivrn formed monolithical with each of the main terminals, thereby 
15 preventing a gap from being caused between the hd, and the bushing and the 
connection member embedded in the lid. Thus, leakage of electrolyte from the 
main and auxiliary terminal portions can be prevented. 

It is possible to prevent a phenomenon in which electrolyte moves upward 
to the surface of the connection member by providing the connection member with 
20 a downwardly extending portion and a horizontal portion, in which the 

downwardly extending portion obliquely extends from an upper portion of the 
bushing to the horizontal portion. As an additional effect, a force applied to the 
above monolithically formed part is dispersed, thereby preventing the bushing, the 
connection member or the like from being deformed. 



25 
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FIG. 1 is a perspective view illustrating an appearance of a storage 
battery according to a first embodiment of the present invention. 

FIG. 2 is a cross sectional view of a terminal portion of the storage battery 
according to the first embodiment of the present invention. 

FIG. 3 is an enlarged cross sectional view of a terminal and a connection 
member of the storage battery according to the first embodiment of the present 
invention. 

FIG. 4 is a cross sectional view of a terminal portion of the storage battery 
according to another embodiment of the present invention. 

FIG. 5 is a perspective view illustrating an appearance of the conventional 
storage battery. 

BEST MODE FOR CARRYING OUT THE INVENTION 

15 Now, the description will be made by taking for example a lead-acid 

storage battery for automobile use, to which the present invention is effectively 
applicable. 

FIG. 1 is a perspective view illustrating an appearance of a lead-acid 
storage battery 1 according to a first embodiment of the present invention. The 

20 lead-acid storage battery 1 includes a main positive terminal 4 and a main 

negative terminal 5 on the top of a lid 2. The main terminals 4, 5 are made of 
lead or lead alloy. The lead acid storage battery 1 also includes an auxiliary 
positive terminal 6 and an auxiliary negative terminal 7 in addition to the main 
terminals 4, 5. Both the auxiliary terminals 6, 7 are located in a recess 8 on the 

25 top of the lid 2. The main positive terminal 4 and the main auxiliary terminal 6, 
and the main negative terminal 5 and the auxiliary negative terminal 7 are 
connected to each other within the inside of the lid 2. 
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FIG. 2 is a partially cross sectional view of the lead-acid storage battery 1 
and more particularly a cross sectional view of the terminal portion (The positive 
and negative terminals have a common structure. Herein, the positive terminal 
portion is taken for illustration). In FIG. 2, a reference numeral 9 represents a 
5 bushing located on the lower side of the main terminal 4. The bushing 9 is a 
member made of lead or lead alloy and monohthically molded with the main 
terminal 4, and is embedded by insert molding in the lid 2, that is a resin-molded 
product. This structure is broadly employed for lead-acid storage batteries. 

The auxiliary terminal 6 is connected to the bushing 9 via a connection 

10 member 10 made of lead or lead alloy. The connection member 10 is 
monohthically molded with the bushing 9 and the main terminal 4. 

The auxiliary terminal 6 is thus connected to the main terminal 4 via the 
connection member 10 and the bushing 9. The location of the connection member 
10 in the present invention is not limited but is preferably embedded in the lid 2 in 

15 the course of molding the lid 2 in the same manner as the bushing 9 in order to 
prevent the connection member 10 from being protruded to the outside of the 
lead-acid storage battery 1, as illustrated in FIG. 2. 

FIG. 3 is an enlarged view illustrating an example of the connection forms 
between the main terminal 4 and the bushing 9, and between the connection 

20 member 10 and the auxiliary terminal 6. In FIG. 3, the connection member 10 
extends downward from the bushing 9 to a horizontal portion of the connection 
member 10. A downwardly extending portion 11 of the connection member 10, 
which extends downward from the bushing 9, can thus allow the connection 
member 10 to be connected to an upper portion of the bushing 9. 

25 As well known, the bushing 9 is joined to a post of a plate pack. Dilute 

sulfuric acid as electrolyte tends to move upward through the surface of the post 
and further the surface of the bushing 9. The connection member 10 having a 
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structure of this embodiment as illustrated in FIG. 3 is joined to the upper portion 
of the bushing 9 so as to have the distance through which electrolyte moves 
upward increased, so that electrolyte can be prevented from moving upward to the 
surface of the connection member 10. 
5 FIG. 4 is a view illustrating another embodiment of the present invention. 

In this embodiment, the lid 2 has on its top a recess 8, and the connection member 
10, which is molded monolithically with the bushing 9, is located in the recess 8. 
This recess 8 is then filled with for example a thermosetting resin such as epoxy 
resin. With this resin cured, the connection member 10 is embedded in resin 13 

10 while only the auxiliary terminal 6 is exposed on the surface of the resin 13. 

In the present invention, as illustrated in such as FIGS. 2 and 4, a 
ring-shaped protrusion 12 is preferably formed on a portion of the connection 
member 10, which portion is embedded in the lid 2 or the resin 13. The 
protrnsinn 12 as provided can increase the distance, through which electrolyte 

15 moves to the surface of the connection member 10, and hence prevent electrolyte 
from moving upward to the auxiliary terminal 6 through the surface of the 
connection member 10. 

It is technically possible to join the bushing 9 to the connection member 10 
by welding or the like, but heat of the welding may cause deformation of the 

20 resin-made lid 2 at its portion in contact with the bushing 9 and hence cause a gap 
between the bushing 9 and the lid 2. In order to avoid such a problem, it is 
preferable to form the bushing 9 and the connection member 10 by casting so as to 
be monolithical with each other. Of an monolithical part comprising the bushing 
. 9 and the connection member 10, at least a bushing portion is embedded in the 

25 resin of the lid 2 in the course of molding the lid 2. 

At the time of molding the lid 2 by setting the aforesaid monolithical part 
in a die during the insert molding, it is necessary to hold the monolithical part in 
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position by applying pressure to the monolithical part against pressing force of the 
resin during molding the lid 2 with this resin. At this time, soft lead or lead alloy 
must be prevented from being deformed. The downwardly extending portion 11 
which obliquely extends from the upper portion of the bushing 9 to the horizontal 
portion of the connection member 10 produces an effect of dispersing the force 
apphed to the monolithical part, thus preventing the deformation of the bushing 9, 
the connection member 10 and the like. 

The shape of the auxiliary terminal is not necessarily limited to a specific 
one in the present invention, and may be varied so as to be matched to the shape 
of a cord to be connected. For a cord having a ring-shaped end enabling fitting 
connection, a protruding terminal, which looks like the auxihary terminal 6 of FIG. 
2, is suitable. For a cord having a ring-shaped or Y-shaped end such as a 
crimp-type terminal lug enabling fastening connection by nut tightening, the 
an Yillary terminal is preferably of a bolt shape. For a cord having an oucwardiy 
threaded end such as a bolt or screw, the auxihary terminal preferably has an 
inwardly threaded portion, as illustrated in FIG. 3; on the other hand, for a cord 
having an inwardly threaded end, an outwardly threaded portion is applied 
thereto. For a cord having a pin-, banana plug- or bullet-shaped plug end 
enabling socket connection, the auxihary terminal preferably has a through-hole 
for receiving the end of the cord. 

The locations of the auxiliary terminals are not necessarily limited to 
specific ones. They can be properly located by changing the length, shape and the 
like of the connection members. For example, the auxiliary terminals may be 
located either on the top or a side of the lid 2. Also, as illustrated in FIG. 1, at 
least the auxiliary terminals among the main and auxiliary terminals may be 
located in the recess 8 of the lid. This arrangement is preferable because the 
auxiliary terminals can be prevented from being protruded from the top of the lid. 
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According to the present invention, in which the auxiUary terminals are 
provided in addition to the main terminals, it is possible to employ a separate 
connection arrangement where, for example, a cord for an engine starting circuit is 
connected to the main terminals while cords for circuits for driving other electrical 
5 parts and accessories are connected to the auxiliary terminals. Also, the separate 
connection arrangement with the main terminals located away from the auxiliary 
terminals can prevent the cords from being located to the limited areas. 

According to the embodiment of the present invention, in which the 
connection member 10 is embedded in the inside of the lid 2 or located in the 

10 recess 8 on the top of the lid 2, the connection member 10 can be prevented from 

being protruded outward from the lead-acid storage battery 1. As a result, a dead 
space is not caused on the top of the lead-acid storage battery 1 and an excellent 
appearance can be produced. 

Also, an unoccupied space of the recess 8 can be effectively utilized by 

15 incorporating a device for announcing the life of the lead-acid storage battery 1, an 
automobile antitheft device and the like in the recess 8 of the top of the lid 2. 

The above description was made by taking for example the storage battery 
for automobile use, but the present invention is not necessarily limited thereto. 
For example, the present invention is applicable to a lead storage battery, alkali 

20 storage battery or the like for the use other than the automobile use. Also, the 
auxiliary terminals which are provided in pair may be provided in two or more 
pairs according to needs and circumstances. The auxiliary terminals installed are 
not necessarily Hmited to the pair of positive and negative terminals. It is not 
necessary to match auxiliary positive terminals in number to auxiliary negative 

25 terminals. For example, an auxiliary terminal may be provided for either positive 
or negative pole, so that the auxiliary terminal may be connected only to a main 
positive terminal. 
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